Novel cell-based reporter assay system using epitope-tagged protein for the identification of agonistic ligands of constitutive androstane receptor (CAR).
Constitutive androstane receptor (CAR) plays vital roles in multiple liver functions including xenobiotic and energy metabolisms, and also in hepatocarcinogenesis. CAR shows species-dependent ligand selectivity, leading to species differences in the actions of xenobiotics. Thus, to know whether a compound of interest activates human CAR or not is helpful for the chemical safety evaluation. However, it is very difficult to observe clear ligand response for CAR in cell-based assays, because of its high basal transcriptional activity in the absence of its ligands. In this study, we found that reporter assays using HepG2 cells human and mouse CAR fused with an epitope-tag at its C-terminus showed low basal activity and high response to the corresponding agonists but not to their indirect activator, phenobarbital. Using this system, 176 industrial chemicals were screened for their abilities to activate human and mouse CAR, and 6 compounds moderately or strongly activated human and/or mouse CAR. The CAR-mediated transcriptions induced by these compounds were blocked by clotrimazole or androstanol, the human and mouse CAR inverse agonists, respectively, suggesting that the newly identified CAR activators are agonistic ligands of CAR. Taken together, our reporter assay system may be a promising tool to assess chemicals' agonistic activities toward CAR.